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.(54) [Title of the Invention] INK- JET RECORDING APPARATUS 

(57) [Abstract] 

[Purpose] To prevent a receive buffer from becoming 
filled to capacity because of standby time provided at the 
start of a new line in high-dot-density printing of an ink- 
jet recording apparatus. 

[Construction] An ink- jet recording apparatus is provided 
with standby time at the start of a new line, wherein during 
the standby time, the reception of record data from a host 
computer is stopped or reduced. 



- 2 - 



[Claims] 

[Claim 1] An ink- jet recording apparatus that performs 
recording by discharging ink from a recording head to a 
record member, characterized in that: standby time is 
provided at the start of a new line when high-dot-density 
recording is performed; and record data is not received 
during the standby time,. 

[Claim 2] An ink- jet recording apparatus according to Claim 
1, characterized by comprising: standby determination means 
for determining whether to come into standby mode at the 
start of a new line; reception inhibiting means for bringing 
a record-data-reception-not-ready state when the standby 
determination means determines to come into standby mode; 
and reception permission means for bringing a record-data- 
reception-ready state from the reception-not-ready state 
after the set standby time. 

[Claim 3]- An ink-jet recording apparatus that performs 
recording by discharging ink from a recording head to a 
record member, characterized in that: standby time is 
provided, at the start of a new line when high-dot-density 
recording is performed; and record data is not received only 
for a continuous partial period during the standby time. 
[Claim 4] An ink-jet recording apparatus according to Claim 
3, characterized by comprising: standby determination means 
for determining whether to come into standby mode at the 
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start of a new line; reception inhibiting means for bringing 
a record-data-reception-not-ready state after a set standby 
time when the standby determination means determines to come 
into standby mode; and reception permission means for 
bringing a record-data-reception-ready state from the 
reception-not-ready state after the set standby time. 
[Claim 5] An ink- jet recording apparatus that performs 
recording by discharging ink from a recording head to a 
record member, characterized in that: standby time is 
provided at -the start of a new line when high-dot-density 
recording is performed; and the period of receiving record 
data during the standby time and the period of receiving no 
record data are alternately provided. 

[Claim . 6] An ink- jet recording apparatus according to Claim 
5, characterized by comprising: standby determination means 
for determining whether to come into standby mode at the 
start of a new line; first-timer start means for staring a 
first timer having a first set time when the standby 
determination means determines to stand by; second-timer 
start means for staring a second timer having a second set 
time after the start of the first timer; reception 
inhibiting means for bringing a record-data-reception-not- 
ready state after the completion of the second-timer set 
time; second-timer start means for starting the second timer 
after the reception-not-ready state; and reception 
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permission means for bringing a record-data-reception ready 
state after the completion of the second- timer set time; 
set-time-elapse determination means for determining whether 
the first-timer set time has passed at the reception of 
record data; and means for restarting the second timer when 
it is determined that the first-timer set time has not 
passed . 

[Claim 7] An ink- jet recording apparatus that performs 
recording by discharging ink from a recording head to a 
record member, characterized in that: standby time is 
provided at the start of a new line when high-dot-density 
recording is performed; and comprising means for determining 
remaining data in a receive buffer region; wherein the 
reception of record data during the standby time is 
controlled depending on the remaining data. 

[Claim 8] An ink- jet recording apparatus according to "Claim 
7 , characterized by comprising: standby determination means 
for determining whether to come into standby mode at the 
start of a new line; remaining-data determination means for 
determining whether the remaining data in the receive buffer 
region is larger than a set value when the standby 
determination means determines to stand by; and reception 
permission means for bringing a record-data-reception-not- 
ready state ' when the remaining data in the receive buffer 
region is larger than a set value and then bring a standby 
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mode, and staying in standby mode when the remaining data in 
the receive buffer region is smaller than a set value, and 
thereafter bringing a record-data-reception ready state. 
[Claim 9] An ink- jet recording apparatus according to one 
of Claims 1 to 8, characterized in that the recording means 
is ink-jet recording means including an electrothermal 
conversion member that generates heat energy used for 
discharging ink. 

[Claim 10] An ink- jet recording apparatus according to 
Claim 9, characterized in that the recording means 
discharges ink from a discharge port by using film-boiling 
generated by the heat energy generated from the 
electrothermal conversion member, 
[Detailed Description of the Invention] 
. [0001] 

[Technical Field of the Invention] The present invention 
relates to an ink- jet recording apparatus that performs 
recording by discharging ink from a recording means to a 
record member. 
[0002] 

[Description of the Related Arts] Recording apparatus 
having the functions of a printer, a copier, facsimile and 
so on, and recording apparatus used as output equipment for 
composite electronic equipment and workstations including 
computers and word processors are constructed to record 
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images on a record member (recording medium) such as paper 
and plastic thin plates on the basis of image information. 
The recording apparatus can be classified by its recording 
system into an ink- jet system, a wire dot-matrix system, a 
thermal system, a laser-beam system and so on. 

[0003] In serial recording apparatus which adopts a serial 
scan system of main-scanning in the direction crossing the 
direction of the feed of a record member (in a subscanning 
direction) , the whole record members are recorded by 
repeating the operations of placing the record members in 
position, recording (main-scanning) an image by a recording 
means (generally, mounted on a carriage) that moves along 
the record member) , and after the completion of one line of 
recording, feeding a specified quantity of paper (carrying 
the record members), and then recording- an image of the next 
line (main-scanning) . On the other hand, in line-type 
recording apparatus that records only by subscanning in the 
direction of carrying the record member, the whole record 
members are recorded by repeating the operations of placing 
the record members in position, recording one line of image 
collectively, then feeding a specified quantity of paper 

(carrying the record members), and further recording an 
image of the next line collectively. 

[0004] Among the aforesaid recording apparatus, the ink- 
jet-system recording apparatus (ink-jet recording apparatus) 
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performs recording by discharging ink from a recording means 
(record head) to a record member, and has the advantages of 
facilitating the reduction of the size of the recording 
means, allowing high-speed recording of high-definition 
images and recording of plain paper without a special 
process, reducing the running cost and noise because of a 
nonimpact system, and facilitating the recording of color 
images with multicolor inks. Particularly, line-type 
apparatus that uses a line-type recording means having a 
large number of discharge ports along the paper width allows 
higher speed recording. 

[0005] Particularly, an ink-jet recording means (record 
head) which discharges ink by using heat energy can be 
easily provided with high-density arrangement of liquid 
passages (discharge-port arrangement) by forming an 
electrothermal conversion member, an electrode, a liquid- 
passage wall, and a top plate on a substrate through 
semiconductor production processes including etching, 
evaporation, and sputtering, thus being further reduced in 
size. On the other hand, there are various requirements for 
the material of the record member; thin paper and converted 
paper (punched paper, perforated paper, and arbitrarily 
shaped paper for filing) in addition to paper and resin thin 
films (OHP etc.) which are normal record members. 

[0006] As described above, the recording apparatus can be 
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classified by the recording system into an ink-jet system, a 
wire dot-matrix system, a thermal system, a laser-beam 
system and so on. Among them, the ink- jet system (ink- jet 
recording apparatus) is constructed to record by discharging 
ink from a record head to a record member. 

[0007] The ink- jet recording apparatus has the advantages 
of generating low noise because of a nonimpact type, 
facilitating the recording of color images with multicolor 
inks, and allowing high-speed recording of high-quality 
images . ' 

[0008] With the ink- jet recording apparatus, the ink 
adhered to a record member is sometimes hardly dried for 
bit-image recording accompanied by a high ink-discharge rate. 

[0009] Accordingly, the prior invention proposed in 
Japanese Unexamined Patent Application .Publication No. 2- 
172142 is constructed to provide standby time at the time of 
starting a new line when performing- high-dot-density 
printing, thus ensuring the fixation of ink to a record 
member so as not to stain a record member in front and rear 
or the operator's hands at paper-ejection. 

[0010] 

[Problems to be Solved by the Invention] The prior-art 
example has, however, the drawback of decreasing the 
throughput because standby time is provided at the start of 
a new line when performing high-dot-density printing, so 
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that a receive buffer becomes soon filled to capacity to 
cause time-out error in a host computer connected to the 
recording apparatus . 

[0011] Accordingly, it is an object of the present 
invention to provide a new ink- j et recording apparatus in 
which the above-described drawbacks are overcome. 
[0012] 

[Means for Solving the Problems] In order o achieve the 
above object, the -present invention .provides an ink- jet 
recording apparatus that performs recording by discharging 
ink from a recording head to a record member, in which 
standby time is provided at the start of a new line when 
high-dot-density recording is performed; and during the 
standby time, the reception of record data from a host 
computer is stopped or reduced so as to delay a receive 
buffer of the recording apparatus to become full. 
[0013] 

[Embodiments] Preferred embodiments of the present 
invention will be described with reference to the drawings . 
[0014] Fig. 7 is a perspective view of an essential part of 
an ink- jet recording apparatus suitable for implementing the 
present invention. In Fig. 7, a record head 1 is positioned 
on a carriage 2 and the carriage 2 is movably supported 
along two parallel shafts 3 and 4. 

[0015] The carriage 2 is driven by a carriage motor 5 with 
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a timing. belt 6 and the record head 1 scans for recording by 
the movement of the carriage 2. 

[0016] A sheet-like record member such as paper and a 
plastic thin plate is carried (fed) by a carriage motor 7, 
recorded in a recording region opposed to the record head 1 
with a specified space (for example, 0.5 mm) apart between a 
paper bail 8 and a platen 9, and is then ejected to the 
upper part of the recording apparatus. 

[0017] A storing operation is preformed by discharging ink 
from a discharge port of the record head 1 to the record 
member. The record head 1 is an ink- jet record head that 
discharges ink by using heat energy and includes an 
electrothermal conversion member for generating heat energy. 
[0018] The ink-jet record head 1 performs recording by 
discharging, ink from the discharge port by the growth of 
bubbles of a boiling film generated by the heat energy 
applied from the electrothermal conversion member. 
[0019] Fig. 8 is a partial schematic perspective view of 
the structure of the ink-discharging . part of the recording 
means (record head) 1. In Fig. 8, a discharge-port forming 
face 51 opposed to the record member at a specified space 
(for example, about 0.5 to 2.0 mm) apart has a plurality of 
discharge ports 52 at a specified pitch and an 
electrothermal conversion member (heating resistor or the 
like) 55 for generating ink-discharging energy along the 
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wall of each liquid passage 54 which communicates a common 
liquid passage 53 with each discharge port 52. In this 
embodiment, the record head 1 is mounted on the carriage 2 
in the positional relationship in which the discharge ports 
52 are arranged in the direction crossing the direction 
(main scanning direction) of the movement of the carriage 2. 
Thus, the recording means (record head) 1 is constructed 
which drives (energizes) the corresponding electrothermal 
conversion member 55 in accordance with an image signal or a 
discharge' signal to film-boil the ink in the liquid passages 
54, thereby discharging the ink from the discharge ports 52 
by the pressure generated at that time. 

[0020] The ink- jet recording apparatus according to the 
present invention is constructed to provide standby time at 
the start of a new line in high-dot-density recording and to 
interrupt the reception of record data from a host computer 
during the standby time. 

[0021] Fig. 1 is a block diagram of the control system of a 
first embodiment of the ink- jet recording apparatus 
according to the present invention. Fig. 2 is a flowchart 
for the control procedure of the recording apparatus of Fig. 
1. 

[0022] Referring to Fig. 1, a controller 20 includes an MPU 
21, an ROM 22 that stores the control procedure (program) 
shown in Fig. 2, an RAM 23 used to temporarily store record 
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data (image information) , a timer 24, and an input/output 
port 25. 

[0023] The controller 20 connects to a control panel 26 
through the input/output port 25, to which data from an 
interface 27, a dip switch 28, and various sensors 30 is 
inputted. A port RA (25a) of the input/output port 25 is 
set to indicate to a host computer (not shown) through an 
interface circuit 27 that record data cannot be received at 
"LOW (L) " and that record data can be received at "HIGH (H) " . 
[0024] The controller 20 controls the carriage motor (CR 
motor) 5 through a driving circuit 31, the carriage motor 
(LF motor) 7 through a driving circuit 32, a heater 29 
through a driving circuit 34, respectively. Electricity is 
supplied to the control system of Fig. 1 from a power supply 
35. 

[0025] Referring to Figs. 1 and 2, the operation of the 
first embodiment of the ink- jet recording apparatus 
according to the present invention will be described. 

[0026] When power is supplied in step SI, initial 
operations necessary for recording, such as initial carriage 
of a record member, are performed in step S2 . In step S3, 
it is determined whether the control panel 2 6 is in ON LINE ' 
or not, wherein when the control panel 26 is not in ON LINE, 
that is, in OFF LINE, the process proceeds to step S4, 
wherein the port RA (25a) is set to "L", and returns to step 
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S3. On the other hand, when the control panel 26 is in ON 
LINE in step S3, the port RA (25a) is set to "H" in step S5. 
In other words, the port RA is kept in "L" until the control 
panel 2 6 becomes ON LING, and when it has become ON LINE, 
the port RA is set to "H" . 

[0027] When the port 25a is in "H", record data is 
successively received through the interface circuit 27 and 
stored in a receive buffer region of the RAM 23. The MPU 21 
analyses the receive data stored in the receive buffer 
region and expands it to dot-matrix image data and stores it 
in an image buffer region of the RAM 23. 

[0028] In step S6, it is determined whether one line of 
image data has gathered, that is, whether recording should 
be started or not, wherein when one line of image data has 
gathered, the process proceeds to step S7 to start the 
recording. In step 8, it is determined whether one line of 
recording has completed, wherein when the recording .has 
completed, it is determined whether the dip switch 28 is in 
"ON" or not in step S9. The dip switch 28 is one that is 
previously set by an operator, which is set to ON by the 
operator when the operator previously desires a control 
according to the present invention to provide standby time 
or not to receive record data at the start of a new line' in 
high-dot-density recording, and which is set to OFF when the 
operator does not desire such a control. 
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[0029] When it is now determined that the dip switch 28 is 
in OFF, the process proceeds to step S13, wherein the record, 
member is carried (fed), and' thereafter returns to step S3, 
wherein processes following step S3 are performed again to 
record the next line. 

[0030] On the other hand, when it is determined that the 
dip switch 28 is previously set to ON in step S9, the port : 
RA (25a)' is set to "L" in step S10. ' The process then 
proceeds to step Sll, wherein the operation is put in 
standby mode for a specified time (for example, 3 minutes) 
according to a timer 24- By the paper-feed standby, 
recording part of the record member stops on the platen 9 
for the set time (3 seconds) and is heated by a heater 29 
provided on the back of~ the platen 9 so that the drying of 
ink is accelerated. 

[0031] At the same time, since the port RA (25a) is at "L" 
during the standby, the interface circuit 27 receives no 
record data. After the standby, the process proceeds to 
step 12, wherein the port RA (25a) is set to "H" . Thus, the 
reception of record data is started again. Subsequently, 
the process proceeds to step S13 to carry (paper-feed) the 
record member. 

[0032] The provision of a plurality of dip switches 28 
allows the standby time in step 11 to be appropriately 
selected. 
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[0033] In the above-described embodiment, record data is 
not received at all during the standby at the start of a new 
line in high-dot-density recording. Therefore, when the 
standby time is set long,, the host computer connected to the 
recording apparatus causes a timeout error. Accordingly, 
referring to Fig. 3, a second embodiment is constructed not 
to receive record data for only a specified time of the 
standby time at the start of a new line in high-dot-density 
recording. 

[0034]. Fig. 3 is a flowchart for the second embodiment of 
the control operation of the ink- jet recording apparatus. 
[0035] Steps S101 to 108 are the same as SI to 8 of the 
first embodiment. When it is determined that one line of 
recording has completed in step S108, it is determined 
whether the dip switch 28 is in ON or not in step S109, 
wherein when the dip switch 28 is in OFF, the process 
proceeds to step S114 to wherein a record member is carried, 
and then returns to step 103 wherein the next line is 
recorded. 

[0036] On the other hand, when it has been determined that 
the dip switch 28 is previously set to ON in. step S109, the 
operation is put in standby mode for a specified time, 
according to the timer 24 in step S110. Next, in step Sill, 
the port RA (25a) is set to "L". Subsequently, the process 
proceeds to step S112, wherein the operation is put in 
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standby mode for a specified time according to the timer 24. 
After the standby, the process proceeds to step S113 wherein 
the port RA (25a) is set to "H" . 

[0037] Accordingly, the interval between step S110 and S113 
becomes standby time, during which recording part of the 
record member stops on the platen 9 and is heated by the 
heater 29 provided on the back or the like of the platen 9 
so that the drying of ink is accelerated. Since the port RA 
(25a) is at "L" during the standby in step 112, the 
interface circuit 27 receives no record data. After step 
S112, the process proceeds to step S114 wherein the record 
member is carried. „The provision of the pluralityof dip 
switches 28 allows the time in step S110 and step S112 to be 
appropriately selected. 

[0038] A third embodiment is constructed to have a 
plurality of the period of receiving record data and the * 
period of receiving no record data alternately during the 
standby time at the start of a new line in high-dot-density 
recording. Fig. 4 is a block diagram of a control system of 
a recording apparatus according to the embodiment. Fig. 5 
is a flowchart for the control procedure of the recording 
apparatus of Fig. 4. 

[0039] The control system of Fig. 4 is different from that 
of Fig. 1 having one timer in that it uses two timers A 
(24a) and B (24b> having different set times and is the same 
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in other parts. Therefore, detailed description thereof 
will be omitted. 

[0040] Referring to Fig. 5, steps S201 to S208 are the same 
as steps SI to S8 of the first embodiment. When it is 
determined that one line of recoding has completed in step 
208, it is determined whether the dip switch 2 8 is in " ON" 
in step 209, wherein when the dip switch 28 is in OFF, the 
process proceeds to step S216 wherein the record member is 
carried and then returns to step S203 wherein operations 
following step S203 are performed to record the next. line. 

[0041] On the other hand, when it is determined that the 
dip switch 28 is previously set to ON in step S209, the 
timer A (24a) is started in step S210, that is, the count of 
the timer A having a specified set value is started. 
Subsequently, in step 211, only the time set by the timer B 

(24b) is counted, and then the process proceeds to step S212 
wherein the port RA (25a) is set to "L". In other words, 
the operation is waited for the time set by the timer B 
until the port RA is set to "L H . 

[0042] Subsequently, in step S213, the process is put in 
standby mode again for the set time according to the timer B, 
and after the standby, the process proceeds to step S214 
wherein the port RA is set to "H" . In step S215, it is 
determined whether the count of the timer A has reached a 
specified set value, wherein when it has not reached the set 
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time, the process returns to step 211 wherein the operations 
of steps S211 to S215 are repeated. 

[0043] In step 215, it has been determined that the count . 
of the timer A has reached the set value, the process 
proceeds to step 216 wherein the record member is carried. 
[0044] Accordingly, the interval between step S210 and S215, 
which is counted by the timer A, becomes standby time at the 
start of a new line, during which recording part of the 
record member stops on the platen 9 and is heated by the 
heater 29 provided on the back or the like of the platen 9 
so that the drying of ink is accelerated. . The standby time 
in steps 211 and S213 is shorter than that at the start of a 
new line, which is counted by the timer A (24a) . 
Consequently, the period of "H" during which the port RA 
(25a) receives record data and the period of "L" during 
which port RA (25a) receives no record data exist 
alternately during the standby time at the start of a new 
-line . 

[0045] The provision of the plurality of dip switches 28 
allows the set value for determining the standby time of the 
switches 211 and S213 and the completion of the count in 
step S215 to be appropriately selected. 

[004 6] A fourth embodiment is constructed to have a period 
of receiving no record data during the standby time at the 
start of a new line in high-dot-density recording when the 
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remaining quantity of a receive buffer has reached less than 
a specified set value. 

[0047] Fig. 6 is a flowchart for the control procedure of 
the recording apparatus according to the fourth embodiment. 
The block diagram of the control system of the recording 
apparatus of this embodiment is the same as that of Fig. 1 
wherein one timer is used. 

[0048] Steps S301 to S308 are the same as SI to S8 of the 
first embodiment. When it is determined that one line of 
recording has completed in step S308, it is determined 
whether the dip switch 28 is in ON or not in step S309. 
[0049] When the dip switch 28 is in OFF, the process 
proceeds to step S314 wherein a record member is carried and- 
then returns to step 303 wherein operations following step 
S303 are performed to record the next line. 
[0050] On the other hand, it is determined that the dip 
switch 28 is previously set to ON in step S309, it is 
determined whether the number A of unanalyzed effective data 
(hereinafter, referred to as remaining receive data) in the 
receive buffer of the RAM 23 has exceeded a set value B in 
step S310. 

[0051] Here the remaining receive data A has not exceeded 
the set value B, the process proceeds to step S312 wherein 
the process waits for a specified set time according to the 
timer 24. In step S313, the port RA is set to "H" , and the 
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process proceeds to step S314 wherein the record member is 
carried and returns to step S303. 

[0052] On the other hand, the remaining receive data A has 
exceeded the set value B in step S310, the process proceeds 
to step S311 wherein the port RA is set to "L ,f . In step. 
S312, the process waits for a specified set time according 
to the timer 24. After the standby, the process proceeds to 
step S313 wherein the port RA is set to "H", and 
subsequently, the process proceeds to step S314 wherein the" 
record member is carried and returns to step S303 to record 
the next line. 

[0053] In other words, until the remaining receive data 
exceeds a specified set value, the record data is normally 
received even during the standby time at the start of a new 
line. However, when the remaining receive data has 
increased to exceed the specified set value, an unused - 
region in the receive buffer has decreased, so that the 
reception ' of record data is not permitted during the standby 
time at the start of a new line. 

[0054] The provision of the plurality of dip switches 28 
allows the set time in step 312 to be appropriately selected. 
In the fourth embodiment, no record data is received during 
the standby time at the start of a new line. However, it 
may be constructed to receive no record data for a specified 
time during the standby time at the start of a new line. 
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[0055] The present invention can be applied to any ink-jet 
recording apparatus that uses a recording means (record 
head) using an electromechanical transducer or the like such 
as a piezoelectric element. Among them, ink- jet recording 
apparatus of the system of discharging ink using heat energy 
offers outstanding advantages- This is because such a 
system provides high-density recording and high-definition 
recording. 

[0056] For the typical structure and principle, it is 
preferable to use the fundamental principle disclosed in, 
for example, United State Patent Nos. 4723129 and 4740796. 
This system can be applied to both of a so-called on-demand 
type and a continuous type. Particularly, the on-demand 
type is useful because at least one driving signal 
corresponding to record information and applying a rapid 
increase in temperature that exceeds nucleate boiling is 
applied to an electrothermal conversion member arranged to 
correspond to a sheet or a liquid passage that holds liquid 
(ink) to thereby cause the electrothermal conversion member 
to generate heat energy and to cause film-boiling on the 
heat operating surface of the recording means (record head) , 
thereby forming bubbles in the liquid (ink) in one-to-one 
correspondence to the driving signal. 

[0057] The growth and contraction of the bubbles cause the 
liquid (ink) to be discharged through a discharge opening to 
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form at least one droplet. Applying the driving signal in , 
the form of pulse allows an immediate and appropriate growth 
and contraction of bubbles, thus advantageously discharging 
high-response liquid (ink) . Suitable pulse-shaped driving 
signals' include those described in United State Patent Nos. 
4463359 and 4345262, Adopting the conditions disclosed in 
United State Patent No. 4313124 will allow higher- 
performance recording. 

[0058] The present invention also includes the record head 
having the structure described in United State Patent Nos, 
4558333 and 4459600 which includes a heat-effecting part in 
a bent region in addition to an assembly of the discharge 
port, the liquid passage, and the electrothermal conversion 
member (a linear liquid passage or a right-angle liquid 
passage) , In addition, the present invention is effective 
as the structure according to Japanese Unexamined Patent 
Application Publication No, 59-123670 that discloses a 
structure in which a common slit is used as the discharge 
part of the plurality of electrothermal conversion members 
and Japanese Unexamined Patent Application Publication No. 
59-138461 that discloses a structure in which an opening for 
absorbing the pressure wave of heat energy is arranged to 
correspond to the discharge part. In other words, any 
shapes of record heads according to the present invention 
are allowed to perform reliable and efficient printing. 



- 23 - 



[0059] Furthermore, the present invention can be 
effectively applied to a full-line record head having a 
length corresponding to the maximum width of the record 
member (recording medium) of the recording apparatus. The 
record head may be either of a structure in which the length 
is satisfied by the combination of a plurality of record 
heads and a structure as an integrated single record head. 
In addition, among the above-described serial type, the 
present invention is effective for a record head fixed to an 
apparatus body, a replaceable chip-type record head mounted 
to an apparatus body to allow electrical connection to the 
apparatus body and the supply of ink from the apparatus body, 
and a cartridge record head having an ink tank integrated 
thereto . 

[0060] It is preferable to provide a recording apparatus 
including a recovery means for the record head and an 
auxiliary spare means because it further secures the 
advantage of the invention. Specifically, it is effective 
for stable recording to provide the recording head with a 
capping means, a cleaning means, a pressure or attraction 
means, spare heating means including an electrothermal 
conversion member, another heating element, and a 
combination thereof, and to perform a spare discharge mode 
different from that of recording. 

[0061] For the type and number of record heads being 
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mounted, in addition to one that includes one record head 
corresponding to a single color ink, two or more record 
heads may be provided for a plurality of inks different in 
recording color and concentration. Specifically, for 
example, the present invention is remarkably effective for a 
recording apparatus including a recording mode not only for 
a main color such as black but also at least one of 
multicolor and mixed full color, which may include either of 
an integrated record head and a combination of a plurality 
of record heads. 

[0062] Furthermore, in the above-described embodiments of 
the invention, the ink is liquid. However, it may an ink 
that solidifies at room temperature or less and becomes soft 
or liquid at room temperature or, alternatively, an ink that 
is in a liquid state when a use-record signal is applied 
since, in the ink-jet system, the ink itself is generally 
controlled in temperature within the range of 30 to 70°C so 
that the viscosity thereof is within a stable discharge 
range. In addition, the present invention can be applied to 
the case in which an increase in temperature is prevented by 
using it actively as energy for changing the ink from a 
solid state. to a liquid state or the case in which an ink 
that is solidified when left standing to prevent the 
evaporation; in any cases, the case of using an ink that is 
liquefied only by heat energy such as a case in which an ink 



- 25 - 



is liquefied by the application of heat energy according to 
a record signal and so a liquid ink is discharged and a case 
in which an ink has already started to solidify when it 
reaches a recording medium. 

[0063] The ink may take a form opposed to an electrothermal 
conversion member in a state" in which it is held in a liquid 
or a solid state in a recess or a through hole in a porous 
sheet, as disclosed in Japanese Unexamined Patent 
Application Publication No. 54-56847 or 60-71260. In the 
present invention, apparatus that is. the most effective to 
the above-described inks adopts the aforesaid film-boiling 
system. 

[0064] Furthermore, the ink- jet recording apparatus 
according to the present invention may include a copier in 
combination with a reader and so on and a facsimile having a 
transmit-receive function in addition to an image output 
terminal of information processing equipment such as a 
computer. 
[0065] 

[Advantages] As described above, an ink- jet recording 
apparatus that performs recording by discharging ink from a 
record head to a record member is provided with standby time 
at the start of a new line in - high-dot-density recording' in 
order to reliably fix the ink to the record member. It is 
constructed to receive no record data during all or part of 
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the standby time, so that a receive buffer of the recording 
apparatus is prevented from soon becoming full because of 
the standby time at the start of a new line. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a block diagram of the structure of a 
first embodiment of an ink-jet recording apparatus according 
to the present invention. 

[Fig. 2] Fig. 2 is a flowchart for the control operation of 
the first embodiment of the ink- jet recording apparatus 
according to the present invention. 

[Fig. 3] Fig. 3 is a flowchart for the control operation of 
a second embodiment of the ink- jet recording apparatus 
according to the present invention. 

[Fig. 4] Fig. 4 is a block diagram, of the structure of a 
third embodiment of the ink- jet recording apparatus 
according to the present invention. 

[Fig. 5] Fig. 5 is a flowchart for the control operation of 
the third embodiment of the ink- jet. recording apparatus 
according to the present invention. 

[Fig. 6] Fig. 6 is a flowchart for the control operation of 
a fourth embodiment of the ink- jet recording apparatus 
according to the present invention. 

[Fig. 7] Fig. 7 is a perspective view of an ink-jet 
recording apparatus suitable for incorporating the present 
invention. 
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[Fig. 8] Fig. 8 is a partial schematic perspective view of 
the structure of an ink-discharging part of the ink-jet 
recording apparatus . 
[Reference Numerals ] 

1 : record head 

2: carriage 

3, 4: carriage shaft 

5: CR motor 

6:- carriage belt 

7: LF motor 

8: paper bail 

9: platen 

20: controller 

21: MPU 

22: ROM 

23: RAM 

24, 24a, 24b: timer ' 

i 

2 5 : input /output port 
26: operation panel 
27: interface 
28 : dip switch 
29: heater 
30: sensor 

31 to 34: driving circuit 
35 : power supply 



{ 
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51: discharge-port forming face 
52: discharge port 

55: electrothermal conversion member 
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[FIG. 1] 

1: RECORD HEAD 

5: CR MOTOR 

7: LF MOTOR 
21: MPU 
22 : ROM 
23: RAM 
24: TIMER 

25: INPUT/OUTPUT PORT 
26: OPERATION PANEL 
27: INTERFACE CIRCUIT 
28: DIP SWITCH 
29:. HEATER 
30: SENSOR 

31, 32, 33, 34: DRIVING CIRCUIT 
35: POWER SUPPLY 



[FIG. 2] 

SI : POWER ON 

S2: INITIAL OPERATION 

S6: IS RECORDING STARTED? 

S7: RECORD 

S8: IS ONE LINE COMPLETED? 

S9: DIP SWITCH ON? 
Sll: STAND BY 
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SI 3: FEED PAPER 



[FIG. 3] 

SI 01: POWER ON 

S102: INITIAL OPERATION 

S106: IS RECORDING STARTED? 

SI 07 : RECORD 

SI 08: IS ONE LINE COMPLETED 

S109: DIP SWITCH ON? 

SI 10: STAND BY 

S112 : STAND BY 

S114: FEED PAPER 

[FIG. 4] 

1 : , RECORD HEAD 

5: CR MOTOR 

7: LF MOTOR 

21: MPU 

22: ROM 

23: . RAM 

24a: TIMER A 

24b: TIMER B 

25: INPUT/OUTPUT PORT 

26: OPERATION PANEL 

27: INTERFACE CIRCUIT 
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28: DIP SWITCH 
29: HEATER 
30: SENSOR 

31, 32, 33, 34: DRIVING CIRCUIT 
35: POWER SUPPLY 



[FIG. 5] 

S201 : 
S202 : 
S206: 

5207 : 

5208 : 
S209: 
S210: 
S211 : 
S213: 
S215: 
S216: 



POWER ON 

INITIAL OPERATION 

IS RECORDING STARTED? 

RECORD 

IS ONE LINE COMPLETED? 
DIP SWITCH ON? 
START TIMER A 
COUNT TIMER B 
COUNT TIMER B 

HAS TIMER A COMPLETED COUNT? 
FEED PAPER 



[FIG. 6] 
S301 
S302 
S306 
S307 
S308 



POWER ON 

INITIAL OPERATION 

IS RECORDING STARTED? 

RECORD 

IS ONE LINE COMPLETED? 
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S309: 1 DIP SWITCH ON? 
S312: STAND BY 
S314: FEED PAPER 



